SYNOPSIS A simple technique for the collection and equilibration of capillary samples of blood is described for the measurement ofpH, PCO2, and standard bicarbonate by the interpolation method. The possible errors of collecting blood in open-ended capillary tubes containing wet heparin are examined. The method has proved to be accurate, providing the technique is strictly adhered to, and has proved especially valuable when frequent estimations have been required.
The use of capillary blood for the measurement of acid-base abnormalities is a great advantage over arterial sampling especially when a series of measurements is required. The measurement of pH on capillary samples of blood is subject to certain technical errors. We have examined the main sources of error and describe here a technique for collection and for equilibration of capillary samples in order to obtain the PCO2 and standard bicarbonate by the interpolation method (Andersen, Engel, J0rgensen, and Astrup, 1960) .
The accuracy of the method has proved adequate for clinical purposes. The cost of the equilibration device is negligible and it can be constructed in a few hours and used with any pH meter having a discrimination of ± 0 005 pH units and an electrode which will accept a sample size of 0 1 ml. of blood. (Table I) . 
Varying amounts of dried heparin were added to blood and each sample was equilibrated with 2-67 % CO2 before the measurement of pH. The effect of heparin on pH is almost linear (Fig. 2) , and less than 1 mg./ml. of blood has a negligible effect on pH. Heparin in the concentration used is unlikely therefore to produce an appreciable error. The accuracy of a pH measurement on a capillary sample of blood is affected by a number of factors. Important among these are the addition of heparin and dilution of the specimen because these are known to affect the acid-base state of the blood (Andersen, 1961) . These factors were examined as follows in order to test the accuracy of the method of sampling.
Twelve capillary tubes were filled with heparin as described. One end was sealed and the tubes were stood upright. The volume of fluid and quantity of heparin present in each tube was calculated from the length of the heparin column which formed. The average amount of heparin present was 0 047 mg. (range 0-035 to 0-069 mg.). If exactly 0-1 ml. of blood were used to fill each tube, the dilution factor due to the heparin solution would be 4 7% (range 3-5 to 6-9%), and the average concentration of heparin 0-47 mg./ml. (range 0 35 to 0 69 mg./ml.). These figures do not allow for the amount of heparin adhering to the wall of the tube. The tubes were therefore weighed together before and after the addition of heparin and a mean figure was obtained for total heparin present in each tube. From Table II shows the effect of a 10% dilution of blood with normal saline under anaerobic conditions. The error due to dilution with the method described will become appreciable if less amounts of CO2 may be lost during collection when blood is transferred to the capillary tube. Table III shows the falls of pH when samples of blood equilibrated in Pasteur pipettes were transferred to capillary tubes. This error can be minimized as described by Andersen et al. (1960) by ensuring that the limb is warm so that the blood flows freely into the end of the capillary tube placed in contact with the skin puncture. EFFECT OF STORAGE Ten capillary tubes were filled with heparinized blood and were allowed to stand on the bench for 10 minutes. The CO2 tension was high (71 to 96 mm. Hg) in all but one sample. The change in PCO2 and standard bicarbonate was not significant at the end of 10 minutes (P > 0-1). Two samples showed a fall of PCO2 from 94 to 85 mm. Hg and 96 to 92 mm. Hg, but the others all agreed within 2 mm. The biggest difference in standard bicarbonate was 0-2 mEq./l. Significant changes may occur when the blood is stored for longer periods and it is therefore recommended that the sample be examined within 10 minutes of collection.
EQUILIBRATION Samples of blood with pH between
6-94 and 7-31 units were equilibrated at different levels of CO2 tension by the method described. Equilibration was complete in all cases within three minutes (Fig. 3) .
OVERALL ERROR Twelve comparisons between samples collected simultaneously from an artery and the finger were made in heparinized subjects during cardiac surgery. The syringes for arterial samples were unheparinized and the capillary tubes were heparinized by the method described. In four, the limb was cold and bled with difficulty. In all but one of these there was good agreement between pH, PCO2, and standard bicarbonate and in this subject the PCO2 was 34 mm. Hg (arterial, 22 
